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Discussion
There is an ongoing debate about caries management in chil-
dren, adolescents, adults and elderly patients, which is mainly
caused by divergent treatment recommendations in patients
with the same diagnosis due to simple limitations, e.g. non-
compliance for well-accepted dental measures, especially in
cases of early childhood caries or of non-practicability of ex-
tensive or multi-visit procedures in vulnerable patient groups.
This discussion is further complicated by the fact that several
national dental health care systems do or do not reimburse all
of the suggested preventive, non-/micro-invasive and/or oper-
ative caries management options or—in the worst case
scenario—there is no public and/or individual dental care
available for the overwhelming majority of a population.
This means that caries will be treated with different dental
procedures using different intervention levels in different re-
gions or settings. Therefore, to reach a consensus about the
important question “When should we intervene in the caries
process?” basically requires a well-defined dental setup in
which a dedicated group of patients may benefit from consen-
sus recommendations. In the present paper, this aspect was not
addressed appropriately, and it was unclear in which dental
health care systems caries should be treated as proposed.
Furthermore, it remains uncertain whether the consensus strat-
egies are applicable to primary and/or permanent teeth as well
as to low- or high-risk patients.
The consensus paper refers to several factors that may de-
termine thresholds for dental intervention, e.g. caries activity,
cavitation, cleanability, caries risk, age and dentition. With
respect to the available literature, it must be clearly stated that
caries activity and cleanability are weak variables that were
not (fully) validated and should therefore have a limited im-
pact on treatment decisions. When considering, first, “caries
activity”, it has to be noted that this variable has to be under-
stood as a composite diagnostic index that contains several
sub-factors. Each of these sub-variables may indicate an in-
creased probability of whether or not caries may progress.
While there seems to be a sound justification in relation to
caries aetiology on the one hand, there currently are—on the
other hand—no scientific and statistically proven algorithms
available to quantify and validate caries activity. For this rea-
son, the determination of caries activity is not fully verifiable,
and there are substantial doubts from a strictly scientific point
of view that caries activity could serve as a primary variable in
the decision-making process. The same is even more valid for
“cleanability” due to the following reasons. First, it should be
noted that in the case of the presence of a cavitation, the
patient has proved their inability to clean a formerly intact
tooth surface. Therefore, the probability seems to be high that
the attempt to constantly clean cavitated caries lesions will
similarly fail when choosing a non-invasive intervention strat-
egy. Second, from a scientific point of view, there have been
no clinical data published on this issue. Consequently, I have
great doubts that this unproven factor should become a part of
the decision-making process today. Contrary to these “hard-
to-measure” factors, it is especially surprising that the
importance of the caries extent was mostly neglected.
When weighting the clinical importance and practicabil-
ity of the available variables, it must be concluded that
“cavitation” and “caries extent” seem to be of the
highest relevance in the decision-making process and
provide a large amount of categorical and/or quantifi-
able information. The third variable that may be useful
is the caries activity/risk assessment, which mainly
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influences the decision between no intervention or non-/
micro-invasive preventive dental care (Fig. 1).
Another important clinical question—which unfortunately
was not fully considered in the consensus paper—is “Which
dentin caries depth should be used as the threshold to distinguish
between non-operative and operative dental care, especially in
non-cavitated caries lesions?”. Here, a dentin caries extent of
33%was repeatedly suggested as a possible threshold [3], which
was based on the fact that diagnostically incorrect decisions can
most likely be ruled out [2]. With respect to the commonly
known fact that the radiographic caries extent is typically less
pronounced in comparison with the clinical/histological caries
extension, I suggest also considering less extensive thresholds
of dentin caries involvement (Fig. 1). Another argument for
using a more restrictive cut-off is the permeable tubular dentin
structure, which may lead to pulpal inflammation when caries
have reached the dentin. Regardless of what the contemporary
intervention threshold level should be, dental professionals may
accept minimal dentin involvement of the caries process before
operative intervention is indicated. Therefore, I would like to
suggest discussing better threshold intervals instead of strict
cut-off values to recognize the spectrum of opinions that exists.
The clinical meaning and indication for “mixed interven-
tions” (non-restorative caries control and Hall technique) is a
controversial subject that is currently being discussed. While
both techniques have been described mainly for primary teeth,
the expert group obviously generalized its clinical use for both
dentitions. This raises the important question “What are the
specific circumstances or concrete clinical situations in which
mixed interventions are truly indicated in permanent teeth?”
Unfortunately, few specific indications are given by the expert
group on the basis of the existing clinical data. From a personal
perspective in a setting that can offer the full spectrum of
individualised dental care to patients, “mixed interventions”—
and especially the non-restorative cavity control approach—
should be considered an exceptional treatment option in both
dentitions because the basic treatment goals cannot be
foreseeably fulfilled, most importantly, preserving and main-
taining pulp vitality. In this context, I would like to suggest that
dentinal cavities or lesions with relevant dentin caries involve-
ment should be restored, aiming to protect tubular dentin and its
underlying pulpal tissue (Fig. 1); otherwise, functionality is at
risk. Furthermore, dental restorations seal the cavity, reinstate
the tooth anatomy, avoid mesial drifts, prevent tilt effects of
neighbourhood teeth and block elongation of antagonists, pre-
vent food impaction, positively contribute to the oral health-
related quality of life and are a long-term treatment option,
especially in situations in which it is possible to reduce or elim-
inate the formerly diagnosed caries risk and activity.
Another important issue that is missing in the discussion
paper is a “backstop” mechanism in the case of deep caries
lesions, which was most recently defined by the European
Society of Endodontology as caries reaching the inner quarter
of dentine [1], which threatens the functionality of the
pulpodentinal complex. The consideration of mixed interven-
tions, including non-restorative cavity control, in those cases
[4, Figs. 3 and 4] is hard to justify clinically. Therefore, I
recommend describing the full spectrum of patient- and
tooth-related (contra-)indications for each of the available
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Fig. 1 Summary of potential treatment strategies in primary and
permanent teeth for caries lesions in dental healthcare systems that
provide full access to preventive and operative dental measures. It is
noteworthy that in the case of early childhood caries, patients with
extreme caries experience, less cooperative individuals or
institutionalized/medically compromised subjects, divergent and individ-
ual decisions have to be made. 1Occlusal surfaces with a caries are sus-
ceptible to fissure patterns. 2The suggested dentin caries depth has to be
understood as a subjective threshold that has not been scientifically fully
proved. 3This definition was taken from [1]
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Additionally, no knowledge gaps were described in the
consensus recommendation paper, which has to be considered
another drawback of the discussion paper. This seems to be of
high importance because readers want to differentiate between
well-proven, data-based recommendations and lower-grade
expert opinions.
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